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Abstract 

Background:  In Asia, where autonomous decision-making is not well accepted, little is known about whether and 
how individuals’ preferences are considered when deciding where they receive care. This study examined whether 
individuals preferring to age in place if confined to bed were less likely to be institutionalized, using longitudinal data 
of Japanese older adults.

Methods:  We analyzed nationally representative data of 1,290 community-dwelling older adults aged 70 and above. 
Baseline data were collected in 1999, shortly before the long-term care insurance system was introduced. The out-
come was measured as self- or proxy-reported years of institutionalization over seven years. The explanatory variable 
was whether individuals preferred to age in place if they were confined to bed. Participants were asked about their 
desired place of care (facility, home, or other) if confined to bed. Covariates were sociodemographic and health-
related factors. We used Cox proportional hazards models and calculated hazard ratios (HRs) with 95% confidence 
intervals (CIs) to evaluate the association of aging-in-place preferences if confined to bed with institutionalization. We 
applied multiple imputation to deal with missing data.

Results:  Seventy-eight respondents (6.0%) were institutionalized during the follow-up period. Compared to individu-
als preferring to reside in long-term care facilities if confined to bed (48.7%), those preferring to stay in their homes 
(39.6%) were less likely to be institutionalized, even after adjusting for relevant covariates (HR = 0.47, 95% CI 0.27–0.79 
for model 1 including residential status; HR = 0.45, 95% CI 0.27–0.76 for model 2 including marital status and co-resi-
dent children).

Conclusions:  Our findings suggest that individuals’ aging-in-place preferences tend to be considered under the 
long-term care insurance system. Individuals’ preferences should be shared with families and clinicians when deciding 
the place of care.
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Background
Aging-in-place refers to the preference to live in 
one’s own home. The vast majority of older adults are 
known to prefer to age in place. In 2018, more than 90 

percent of Japanese adults aged 65 and above preferred 
to live at home, and more than half of them also pre-
ferred to die at home [1]. In fact, however, only 13.7% 
died in one’s own home [2]. Therefore, older adults 
and families along with clinicians and policymakers 
need to understand how individuals’ aging-in-place 
preferences are considered when determining whether 
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to stay at home versus moving to a nursing home or a 
hospital.

Previous research has examined predictors of insti-
tutionalization (i.e., nursing home admission and 
long-term hospitalization) among community-dwell-
ing older adults. Poor health, including physical and 
cognitive impairment, and sociodemographic factors, 
such as increasing age and living alone, are predictive 
of institutionalization, according to meta-analytic and 
systematic reviews [3, 4]. These health-related and 
sociodemographic factors are relatively consistent pre-
dictors of institutionalization in Japanese older adults 
as well [5–10]. However, few studies have directly 
tested whether the individuals’ aging-in-place prefer-
ences are considered when deciding whether to stay in 
one’s own home.

The limited evidence across the globe for the asso-
ciation between individual preferences and institu-
tionalization may be partly because most studies have 
been conducted in individualistic cultures, such as 
North America, emphasizing individual autonomy 
and taking for granted that individuals have the right 
to make autonomous decisions [11, 12]. In contrast, 
some researchers and clinicians have recognized that 
individual preferences toward autonomous deci-
sion-making vary within and across cultures [11, 12]. 
Specifically, in collectivistic cultures, such as Asia, 
decisions are shared and made by individuals, families, 
and clinicians. As a result, autonomous decision-mak-
ing has been less accepted in Japan, where families and 
clinicians traditionally made medical decisions with-
out consulting the individuals [13]. Therefore, it would 
be particularly important in collectivistic cultures to 
examine to what degree individual preferences are 
considered when deciding the place of care.

Empirical studies have shown that individuals per-
ceive families and clinicians to have crucial roles in 
treatment decision-making in Asia, including Japan 
[14–16]. In contrast, evidence remains scarce con-
cerning whether and how individuals’ preferences are 
considered when deciding where they receive care. As 
an exception, an earlier study of Japanese older adults 
with severe disabilities suggests that individuals pre-
ferring to age in place live in their homes for a longer 
period [17]. However, one of the limitations is that the 
study asked care managers, but not older adults, about 
individual preferences. To better understand the role 
of individual preferences in care decision-making, this 
study aimed to examine whether individuals preferring 
to age in place if confined to bed were less likely to be 
institutionalized among Japanese older adults.

Methods
Participants and procedure
We used data obtained from the National Survey of 
the Japanese Elderly (NSJE), a nationally representa-
tive survey of older Japanese aged 60 and above. The 
NSJE started in 1987, and the participants were inter-
viewed every three to four years until 2006. In 1999, 
people aged 70 and above were recruited shortly before 
the long-term care insurance system was introduced 
in 2000, and 1,635 people participated in the base-
line survey (response rate = 81.8%). The participants 
were followed up in 2002 and 2006. We thus used the 
seven-year three-wave longitudinal data for the subse-
quent analysis. The detailed methodology, including the 
research design and the response rates, is available on 
the website of the NSJE [18].

The sampling procedure is illustrated in Fig.  1. The 
selection criteria were (i) 70  years old and above; (ii) 
self-reported data provided at the first survey; and (iii) 
living at home at baseline. The exclusion criteria were 
(iv) being completely lost to follow-up (i.e., those whose 
timing when they dropped out was not available), and 
(v) admission to a long-term care facility or died in 
1999 just after the first participation. As a result, 1,290 
respondents were selected for this study.

Institutionalization
The outcome was measured as self- or proxy-reported 
years of institutionalization. In this study, we created a 
composite outcome by defining institutionalization as 
admission to long-term care facilities and long-term 
hospitalization. Since the long-term care insurance sys-
tem was enacted in 2000, older adults could use a wide 
range of care services, including long-term care facili-
ties. Then, time to institutionalization was calculated as 
the year of the baseline survey (1999) to the year of the 
last follow-up survey (2006) or the time when the par-
ticipants were institutionalized, dropped out, or died. 
Residence status, including survival, was obtained and 
verified through the official residential registry of each 
municipality where the participants resided. The regis-
tries constitute addresses of all residences in alphabeti-
cal order.

We note that the temporary absence, such as usage 
of short-stay services and hospitalization for a short 
period (defined as less than one month), was consid-
ered as community-dwelling. In addition, residential 
places, such as low-cost social welfare facilities and 
retirement homes, were not regarded as institution-
alization because those residents were assumed to live 
relatively independently.
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Aging‑in‑place preferences
The explanatory variable was whether individuals pre-
ferred to age in place if they were confined to bed. Par-
ticipants were asked about their desired place of care 
if they were confined to bed. Then, respondents chose 
one of the seven options: hospital, nursing home, home 
with informal caregivers, home with formal caregiv-
ers, retirement housing, other, and do not know. In this 
study, we classified the responses into three preferences 
(i.e., facility, home, and other): (i) facility included 
two options (hospital and nursing home); (ii) home 
included three options (home with informal caregiv-
ers, home with formal caregivers, and retirement hous-
ing); and (iii) other included the remaining two options 
(other and do not know). We created two dummy vari-
ables with the facility as the reference category.

Covariates
Considering predictors of institutionalization [3, 4] and 
preferences for care [19], we included several sociode-
mographic and health-related variables as covariates: age 
at the first survey, gender (0 = male, 1 = female), years of 
education, perceived financial status (0 = extremely diffi-
cult to 4 = not at all difficult), living arrangement (0 = liv-
ing alone, 1 = living with others), non-coresident children 
(0 = no, 1 = yes), and physical and cognitive function. To 
check the robustness of results on family networks, we 
also considered marital status (0 = not married, 1 = mar-
ried) and co-resident children (0 = no, 1 = yes), instead of 
living arrangement.

Physical function was indexed as activities of daily liv-
ing (ADLs). ADLs were assessed using ten activities (e.g., 
taking a bath, getting dressed, and moving in and out 

Fig. 1  The sample selection procedure
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of bed), answered on a scale ranging from 0 = (cannot) 
to 4 = (not difficult). We calculated the summary score, 
ranging from 0 to 40. A higher value represents better 
physical function.

Cognitive function was assessed using the Short Porta-
ble Mental Status Questionnaire (SPMSQ) [20, 21]. Nine 
items were measured in the NSJE (e.g., memory, time and 
place orientation, and serial calculation). The number of 
correct answers was summed and used as the indicator 
of cognitive function. The score ranged from 0 to 9. A 
higher score indicates better cognitive function.

Statistical analysis
We first reported descriptive statistics by institutionali-
zation and intercorrelations among the study variables. 
Next, we used Cox proportional hazards models and cal-
culated hazard ratios (HRs) with 95% confidence inter-
vals (CIs) to evaluate the association of aging-in-place 
preferences if confined to bed with institutionalization. 
The proportional hazard assumptions were graphically 
assessed using the Kaplan–Meier methods and tested 
using Schoenfeld residuals.

The percentage of respondents having missing infor-
mation on the explanatory variable or covariates was 
29.9%. To mitigate potential bias due to missing data, we 
applied multiple imputation. The method yields unbi-
ased estimates and standard errors when the missing 
at random assumption is satisfied [22]. The imputation 
model included the explanatory variable and covariates 

at baseline. According to the guideline, we conducted 30 
imputations, equivalent to the percentage of incomplete 
respondents. The underlying Markov chain was iter-
ated ten times for each imputation. Then, to check the 
imputation model, we tabulated summary statistics of 
the observed and imputed data [23]. Similar means and 
standard deviations between the two data indicate that 
the imputation model is well specified. Finally, results 
were aggregated across the analyses to derive summary 
statistics by standard procedures [22]. All statistical anal-
yses were conducted using SPSS, version 28 (IBM Corp., 
Armonk, NY, USA).

Results
Descriptive statistics and intercorrelations
Participants were followed up for an average of 6.21 years 
(SD = 1.64). During the seven-year period, 78 respond-
ents (6.0%) were institutionalized. Of these, 43 respond-
ents were admitted to long-term hospitals, and 35 
respondents were admitted to long-term care facilities. 
Fig.  2 visualizes cumulative non-institutionalized sur-
vival stratified by the desired place of care if confined to 
bed, using the Kaplan–Meier methods, indicating that 
survival curves did not intersect each other. Also, the 
associations between the Schoenfeld residuals and time 
to institutionalization were not statistically significant 
(ps > 0.617). As a result, the proportional hazard assump-
tions were not violated.

Fig. 2  Cumulative non-institutionalized survival stratified by aging-in-place preferences if confined to bed
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Table  1 shows descriptive statistics of the observed 
sample by institutionalization (N = 1,290). If confined 
to bed, 48.7% of the total respondents preferred to stay 
in long-term care facilities, whereas 39.6% preferred to 
stay at home. A detailed breakdown of the place of care 
desired by the individuals indicated was as follows: the 
respondents preferring to live in long-term care facili-
ties (N = 597) chose hospital (n = 419) or nursing home 
(n = 178); (ii) those preferring to live in their homes 
(N = 542) chose home with informal caregivers (n = 234), 
home with formal caregivers (n = 277), or retirement 
housing (n = 31); and (iii) the remaining respondents 
(N = 151) chose other (n = 9) or do not know (n = 142).

Table  S1 presents the intercorrelations between the 
observed variables (see Additional file  1). The results 
indicated multicollinearity among family networks: Liv-
ing arrangement was moderately to strongly correlated 
with marital status and co-resident children (rs = 0.54 
and 0.41, respectively). To avoid multicollinearity, we 
examined the associations of family networks with insti-
tutionalization in two models: Model 1 included living 
arrangements, whereas model 2 included marital status 
and co-resident children.

Association of aging‑in‑place preferences 
with institutionalization
To check the imputation model, we compared the distri-
butions of the incomplete variables (i.e., education, per-
ceived financial status, physical function, and cognitive 
function) between the observed and imputed data (see 
Table  S2 for details in Additional file  2). The observed 
and imputed samples had similar means and standard 

deviations, ensuring that the obtained results were 
reliable.

Next, we examined the association of aging-in-place 
preferences if confined to bed with institutionalization 
using Cox proportional hazard models. Table  2 then 
summarizes the results of the estimated models based 
on the imputed samples. Respondents who preferred to 
reside in their homes if confined to bed were less likely 
to be institutionalized than those preferring to reside in 
long-term care facilities across models (HR = 0.53, 95% 
CI 0.32–0.87 for crude model; HR = 0.47, 95% CI 0.27–
0.79 for model 1 including living arrangement; HR = 0.45, 
95% CI 0.27–0.76 for model 2 including marital status 
and co-resident children). In terms of covariates, older 
age and physical and cognitive impairment were associ-
ated with institutionalization.

To check the robustness of the results reported above, 
we also conducted the Cox proportional hazard models 
based on the complete-case sample without missing val-
ues on the study variables. Forty-one respondents (4.5%) 
were institutionalized during the follow-up. As shown 
in Table S3 (see Additional file 3), we observed a similar, 
albeit statistically not significant, association of aging-in-
place preferences with institutionalization in the models 
based on the complete-case sample.

Discussion
This study examined whether individuals preferring to 
age in place if confined to bed were less likely to be insti-
tutionalized (i.e., admitted to a nursing home and hos-
pitalized for a long term) among Japanese older adults. 
Using nationally representative data collected from 1999 

Table 1  Descriptive statistics of the observed sample

Note: N = 1,290. Six percent of the respondents were institutionalized during the follow-up

Variables Total Non-institutionalized Institutionalized Range

n M (SD) / % n M (SD) / % n M (SD) / %

Age (years) 1,290 75.68 (4.80) 1,212 75.51 (4.70) 78 78.38 (5.49) 70—98

Gender (% female) 1,290 58.8 1,212 57.9 78 71.8

Education (years) 1,268 9.09 (2.65) 1,193 9.14 (2.66) 75 8.23 (2.25) 0—17

Perceived financial status 1,190 2.70 (1.00) 1,121 2.72 (1.00) 69 2.38 (1.06) 0—4

Living arrangement (% co-residing) 1,290 84.3 1,212 84.7 78 76.9

 Marital status (% married) 1,290 56.8 1,212 57.8 78 41.0

 Co-resident children (% yes) 1,290 47.7 1,212 47.4 78 51.3

Non-coresident children (% yes) 1,290 86.1 1,212 86.5 78 80.8

Physical function 1,277 38.94 (3.86) 1,200 39.07 (3.47) 77 36.92 (7.50) 2—40

Cognitive function 1,000 7.73 (1.38) 941 7.79 (1.32) 59 6.73 (1.83) 1—9

Aging-in-place preferences (% yes) 1,290 1,212 78

 Facility 48.7 45.4 70.5

 Home 39.6 42.8 29.5

 Other 11.7 11.8 10.3
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to 2006, we found that, compared to individuals prefer-
ring to reside in long-term care facilities if they were con-
fined to bed, those preferring to stay in their homes were 
less likely to be institutionalized, even after adjusting for 
relevant covariates. Our findings suggest that individuals’ 
aging-in-place preferences tend to be considered under 
the long-term care insurance system when deciding 
whether to stay at home versus move to a nursing home 
or a hospital. However, our results also indicate that there 
are discrepancies between the actual and desired places 
of receiving care. Indeed, some individuals preferred to 
stay at home if confined to bed but were institutionalized. 
This study assessed individual preferences at baseline, but 
they might change during the follow-up. A further longi-
tudinal examination should be conducted to capture such 
time-varying preferences.

Our findings have implications for policymakers and 
clinicians. If older adults are confined to bed and pre-
fer to live at home, adequate care provision from their 
families and community is required. Still, there are 
gaps between the desired places for living and dying or 
between the actual and desired places of death [1, 2]. The 
Japanese government and local municipalities should 
continue to facilitate community-based integrated care 
[24] to enable older care recipients to live at home for 
as long as possible until death. Furthermore, despite the 
traditional paternalism [13], shared decision-making 
between patients and clinicians is now being facilitated in 
medical settings [25, 26]. Such support for older adults’ 

care decision-making would also be important in care 
settings. To our knowledge, only one interventional study 
plans to directly test the effect of facilitating decision-
making for aging-in-place [27]. More studies are needed 
to promote individual autonomy in care decision-making.

Regarding covariates, we found that older age and 
physical and cognitive impairment were associated with 
institutionalization. These findings were consistent with 
previous studies [3, 4]. In contrast, the role of family net-
works was inconsistent across studies. Specifically, while 
earlier studies indicate that living alone is predictive of 
institutionalization [7], especially among men [9], this 
study did not observe such an association. There could 
be several reasons for the inconsistent results. First, the 
proportion of respondents living alone was relatively 
small (15.7%), which may have caused this study to be 
limited in statistical power to detect differences among 
living arrangements. Yet, given the increasing rates of 
living alone among Japanese older adults, from 19.7% in 
2000 to 26.4% in 2017 [1], more recent cohorts may be 
more likely to face difficulty continuing to stay at home 
if confined to bed. Second, this study did not specify 
detailed family relationships with the participants, except 
for marital status. Indeed, in the crude model, those 
having a spouse were more likely to continue to live at 
home. Spouses might continue caring for their partners 
even if the caregiver burden became more severe. Con-
versely, a previous study reported, when daughters-in-
law were caregivers, older care recipients were at risk of 

Table 2  Association of aging-in-place preferences with institutionalization based on the imputed samples

Note: *P < .05, **P < .01, ***P < .001. N = 1,290.
a Reference group
b The number (ratio in parentheses) of institutionalization during the follow-up was presented according to aging-in-place preferences

HR hazard ratio, CI confidence interval

Predictors Institutionalizationb Crude model Adjusted model 1 Adjusted model 2
HRs (95% CI) HRs (95% CI) HRs (95% CI)

Aging-in-place preferences 

  Facilitya 47 (7.9%) Ref. Ref. Ref.

  Home 23 (4.2%) 0.53 (0.32—0.87)* 0.47 (0.27—0.79)** 0.45 (0.27—0.76)**

   Other 8 (5.3%) 0.62 (0.29—1.32) 0.53 (0.25—1.12) 0.51 (0.24—1.10)

Age 1.12 (1.08—1.17)*** 1.10 (1.05—1.15)*** 1.09 (1.05—1.14)***

Gender (ref: male) 1.70 (1.04—2.78)* 1.06 (0.63—1.79) 1.04 (0.59—1.82)

Education (years) 0.87 (0.80—0.96)* 1.00 (0.90—1.10) 1.00 (0.90—1.10)

Perceived financial status 0.74 (0.60—0.92)** 0.85 (0.68—1.06) 0.84 (0.67—1.05)

Living arrangement (ref: living alone) 0.62 (0.37—1.05) 0.74 (0.43—1.29) ―
Marital status (ref: no) 0.51 (0.33—0.80)** ― 0.85 (0.50—1.44)

Co-resident children (ref: no) 1.15 (0.74—1.80) ― 1.10 (0.70—1.73)

Non-coresident children (ref: no) 0.71 (0.40—1.24) 0.74 (0.42—1.32) 0.75 (0.42—1.33)

Physical function 0.92 (0.90—0.95)*** 0.95 (0.92—0.98)** 0.95 (0.91—0.98)**

Cognitive function 0.67 (0.59—0.77)*** 0.78 (0.66—0.92)** 0.79 (0.67—0.93)**
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institutionalization [5]. Third, we did not consider the 
time-varying nature of family networks. For example, 
even if older adults lived alone independently at base-
line, they could start to need care and live with families. 
Future research should capture dynamic family networks 
over time.

This study has strengths, such as a nationally represent-
ative sample, a high response rate at baseline, and a long 
follow-up period. However, there are also limitations to 
note. First, we assessed institutionalization using self- 
and proxy-reported data. Objective data sources should 
be utilized to obtain information about institutionali-
zation. Some respondents might be censored without 
reporting institutionalization, leading to its relatively low 
occurrence. In addition, we created a composite outcome 
by defining institutionalization as nursing home admis-
sion and long-term hospitalization. Because of the low 
occurrence rates, this study lacked sufficient statistical 
power to examine the association of aging-in-place pref-
erences with the two outcomes separately.

Second, the timing of the baseline survey should be 
interpreted with caution. In this study, aging-in-place 
preferences were assessed in 1999. Since 2000, how-
ever, individuals’ preferences for the place of care might 
change after the long-term care insurance system was 
introduced. Before the implementation of the long-term 
care insurance system, 43% of older patients stayed in 
hospitals for more than six months due to the lack of 
long-term care facilities [28], but the provisions of for-
mal care, including long-term care facilities and home 
care services, have been enriched in both quantity and 
quality since then. Indeed, according to a recent study of 
Japanese older adults [29], the preference for home care 
services increased before and after the reinforcement of 
the long-term care insurance system, but the preference 
for long-term care services remained relatively stable. 
Therefore, our findings should be updated to reflect more 
recent data.

Third, the measurement of aging-in-place preferences 
is not comparable to those in previous studies. Thus, 
we need to be careful in generalizing the present results 
and interpreting differences across studies. For instance, 
another study of Japanese older adults [29] reported that 
the ratio of respondents preferring to reside in long-
term care facilities if confined to bed was 30.1% in 1998. 
Unlike the present study, however, the measurement did 
not include a hospital as a long-term care facility.

Fourth, although families play a crucial role in care 
decision-making, particularly in collectivist cultures [11, 
12], the NSJE did not collect data detailed on families. For 
instance, even if older adults preferred to reside in their 
homes, their families might not be able to provide suffi-
cient care. Indeed, previous studies suggest that a higher 

caregiver burden predicts institutionalization among 
older adults with dementia [30]. Relatedly, we did not 
utilize the data on formal care because it could mediate 
the association of aging-in-place preferences with insti-
tutionalization. When we included the available variables 
on home care services (i.e., home-help, short-stay, and 
day-care services), formal care was not statistically asso-
ciated with institutionalization (see Table S4 for details in 
Additional file  4). In contrast, other studies of Japanese 
older adults reported that home care services, including 
home-visit nursing services and rental services for assis-
tive devices, were related to continuing to live at home 
[31,  32], indicating that formal care could compensate 
for informal care. Also, we did not consider the region 
of residence (e.g., urban versus rural). Availability of for-
mal care varies according to regions, which may exert an 
impact on the place of care and death [33]. In the NSJE 
data, however, only 13 major cities, including Tokyo Met-
ropolitan Area, can be identified.

Conclusions
This study demonstrated that individuals preferring to 
reside in their homes were less likely to be institutional-
ized. Autonomous decision-making has been tradition-
ally less accepted in Japan, but our findings suggest that 
individuals’ aging-in-place preferences tend to be con-
sidered after the implementation of the long-term care 
insurance system in 2000. Given that decisions are shared 
and made by individuals, families, and clinicians in col-
lectivistic cultures, such as Asia [11, 12], families should 
consider older adults’ preferences for place of care when-
ever possible. Also, clinicians should respect and incor-
porate such shared decision-making processes when 
deciding where individuals are to receive care.
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